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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a highly reliable 
semiconductor device with few device characteristic changes and a 
method for manufacturing the semiconductor device by providing a 
simple and short-period process to form high with stand -voltage 
devices and low with stand- voltage devices having different oxide 
film thicknesses in a plurality of device formation regions on the 
same substrate. 

SOLUTION: Boron ions for controlling a threshold value of a channel 
layer 19b are injected into a device formation region 16b where a 
low withstand voltage transistor is formed, while boron ions for 
controlling a threshold value of a channel layer 19a and oxygen ions 
for changing an oxide film thickness are injected into a device 
formation region 16a where a high withstand voltage transistor is 
formed, and heat oxidation processing is performed. By this 
arrangement, a thin gate oxide film 24b for a low withstand-voltage 
transistor is formed uniformly in the device formation region 1 6b, 
while a thick gate oxide film 24a for the high withstand-voltage 
transistor is formed uniformly in the device formation region 1 6a. 
Thus, the gate oxide films having differing film thicknesses can be 
formed by performing the heat oxidation processing only once. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the semiconductor device which has the component formation field in which a silicon substrate is 
divided into two or more component formation fields by the component isolation region, and a high proof-pressure 
component is formed, and every at least one component formation field in which a low proof-pressure component is 
formed The 1st oxide film on the channel layer which oxidizes thermally the silicon substrate of the component 
formation field in which said low proof-pressure component is formed, and is obtained. The 2nd oxide film on the 
channel layer which oxidizes thermally the silicon substrate by which oxygen ion was poured into the predetermined 
field of the component formation field in which said high proof-pressure component is formed, and is obtained. The 
semiconductor device characterized by having the 1st electrode which carried out patterning of the conductive film 
on said 1st oxide film, and the 2nd electrode which carried out patterning of the conductive film on said 2nd oxide 
film. 

[Claim 2] In the manufacture approach of the semiconductor device which forms a component isolation region in a 
silicon substrate, divides into two or more component formation fields, and forms a high proof-pressure component 
and a low proof-pressure component The process which pours impurity ion into the predetermined field in the 
component formation field which forms said low proof-pressure component, and forms the 1st channel layer in it, 
The process which pours impurity ion into the predetermined field in the component formation field which forms said 
high proof-pressure component and forms the 2nd channel layer in it While carrying out thermal oxidation 
processing of the process which pours oxygen ion into the predetermined field in the component formation field 
which forms said high proof-pressure component and said silicon substrate and forming a thin film oxide film on said 
1st channel layer The manufacture approach of the semiconductor device characterized by including the process 
which forms a thick-film oxide film on said 2nd channel layer. 

[Claim 3] The manufacture approach of the semiconductor device according to claim 2 characterized by to make 
[ many ] the oxygen ion injection rate into the component formation field which forms said high proof-pressure 
component rather than the oxygen ion injection rate into the component formation field which is further equipped 
with the process which pours oxygen ion into the predetermined field in the component formation field which forms 
said low proof-pressure component after formation of said 1st channel layer, and forms said low proof-pressure 
component. 

[Claim 4] The process which forms a localized-oxidation-of-silicon oxide film in the predetermined location of a 
silicon substrate, divides into two or more component formation fields, and forms the thermal oxidation film of 
predetermined thickness for a silicon substrate surface on each component formation field by 1st thermal oxidation 
processing, The process which pours impurity ion only into a predetermined field through said thermal oxidation film 
among said component formation fields, and forms the 1st channel layer, While pouring impurity ion into a different 
predetermined field from the field in which said 1st channel layer was formed among said component formation fields 
through said thermal oxidation film and forming the 2nd channel layer in it The process which pours oxygen ion into 
the same field, after removing said thermal oxidation film, while performing 2nd thermal oxidation processing and 
forming a thin film oxide film on said 1st channel layer The process which forms a thick-film oxide film on said 2nd 
channel layer, and the process which carries out patterning of the conductive film to the predetermined field on said 
thin film oxide film and said thick-film oxide film, and forms an electrode in it An implication, the manufacture 
approach of the semiconductor device characterized by forming a low proof-pressure transistor in the component 
formation field to which the high proof-pressure transistor and said thick-film oxide film were formed in the 
component formation field in which said thin film oxide film was formed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which forms in a detail the oxide film with 
which a silicon substrate is divided into two or more component formation fields by the component isolation region, 
and thickness differs to each component formation field, and its manufacture approach about a semiconductor 
device and its manufacture approach. 
[0002] 

[Description of the Prior Art] In the conventional semiconductor device, with the transistor to which the I/O 
protection network section and the high voltage are impressed, since electric-field concentration would take place 
to gate oxide and it would become easy to produce dielectric breakdown of gate oxide if the gate oxide which 
insulates between a channel layer and gate electrodes is thin, thickness of gate oxide was thickened. On the other 
hand, with the transistor to which a low battery is impressed, gate oxide needed to be made thin to the demand of 
accelerating a component 

[0003] For this reason, the transistor (henceforth a high proof-pressure transistor) to which the high voltage is 
impressed within the same substrate thickened thickness of gate oxide, and the structure of making thickness of 
gate oxide thin was taken with the transistor (henceforth a low proof-pressure transistor) to which a low battery is 
impressed. 

[0004] Thus, after forming gate oxide by 1st thermal oxidation, for example as an approach of manufacturing the 
transistor from which gate oxidization thickness differs on the same substrate so that it may be indicated by ** 
JP.2-51 266.A, the gate oxide of a specific region is removed and gate oxide is again formed of the 2nd thermal 
oxidation after that. According to this approach, the transistor (low proof-pressure transistor) which makes gate 
oxide the thin oxide film formed by the 2nd thermal oxidation is obtained, and the transistor (high proof-pressure 
transistor) which makes gate oxide the thick oxide film formed by the 1st and 2nd thermal oxidation is obtained in 
the other part in the above-mentioned specific region. 

[0005] Moreover, by the manufacture approach of the semiconductor device indicated by ** JP.6-302813A if 
oxidation treatment is performed after introducing ammonia gas into a silicon substrate and forming a nitride in a 
particular part, the part in which the nitride was formed will have the slow growth rate of an oxide film, and, as for 
the part which is not so, the growth rate of oxidation will become early. Thus, changing the thickness of gate oxide 
was performed by using the difference in the growth rate of the oxide film by the nitride. 

[0006] Furthermore, by the manufacture approach of the semiconductor device indicated by ** JP.3-116968A 
after forming the oxide film in front of the gate in the whole silicon substrate, the nitriding silicon film is formed in 
the field except a particular part. And after performing 1st thermal oxidation, forming gate oxide and removing the 
above-mentioned nitriding silicon film, 2nd thermal oxidation is performed and gate oxide is formed again. For this 
reason, the thick oxide film was formed in the field which was not first covered by the nitriding silicon film, and the 
thin oxide film was formed in the field covered by the nitriding silicon film. 
[0007] 

[Problem(s) to be Solved by the Invention] However, if it was in the manufacture approach of such a conventional 
semiconductor device, since it was necessary to perform twice thermal oxidation processing which the processing 
time requires like [ in ** and ** which were mentioned above ], while production time became long, there was un- 
arranging [ that a manufacture process was complicated ]. 

[0008] Moreover, in ** mentioned above, the nitride is incorporated in gate oxide. A threshold's becoming easy to 
change and this nitride's having un-arranged [ that the dependability as a transistor falls ], when the film containing 
a nitride was used as gate oxidization, in order to tend to cause an electron trap. 

[0009] Furthermore, in ** mentioned above, in case removal of the oxide film on the nitride formed during 
manufacture and the oxide film in front of the gate under a nitride are removed, it is necessary to etch twice the 
oxide film formed previously. Thus, since it was very difficult to obtain the oxide film of uniform thickness when 
forming an oxide film with a thin multiple-times line for etching, variation arose in the component property and there 
was un-arranging [ that the yield got worse ]. 

[0010] Then, invention according to claim 1 aims at offering the semiconductor device which can form in each 
component formation field simply the oxide film with which thickness differs in a short time, and can form an oxide 
film with high dependability with little change, such as a threshold, in homogeneity in the component formation field 
of a low proof-pressure component by oxidizing thermally the silicon substrate which oxidized the silicon substrate 
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thermally as it was. and poured in oxygen ion in the component formation field of a high proof-pressure component 
[0011] By invention according to claim 2 oxidizing a silicon substrate thermally as it is in the component formation 
field which forms a low proof-pressure component, and carrying out thermal oxidation processing, after pouring in 
oxygen ion in the component formation field which forms a high proof-pressure component It aims at offering the 
manufacture approach of the semiconductor device which the oxide film with which thickness differs is simply 
formed in each component formation field for a short time, and can form an oxide film with high dependability with 
little change, such as a threshold, in homogeneity. 

[0012] Invention according to claim 3 aims at offering the manufacture approach of the semiconductor device which 
can form the oxide film which made [ more ] the injection rate of the oxygen ion in the component formation field of 
a high proof-pressure component than the inside of the component formation field of a low proof-pressure 
component, and with which it is alike rattlingly with an oxide film and thickness differs to each component formation 
field more with a sufficient controllability. 

[0013] Invention according to claim 4 oxidizes a silicon substrate thermally as it is in the component formation field 
which forms a low proof-pressure transistor, and forms a thin film oxide film. By oxidizing thermally the silicon 
substrate which poured in oxygen ion in the component formation field which forms a high proof-pressure transistor, 
and forming a thick-film oxide film It aims at offering the manufacture approach of the semiconductor device which 
is simply formed in each component formation field for a short time in the oxide film with which thickness differs, 
and can form an oxide film with high dependability with little change, such as a threshold, in homogeneity. 
[0014] 

[Means for Solving the Problem] As for the semiconductor device of invention according to claim 1. a silicon 
substrate is divided into two or more component formation fields by the component isolation region. In the 
semiconductor device which has the component formation field in which a high proof-pressure component is formed, 
and every at least one component formation field in which a low proof-pressure component is formed The 1 st oxide 
film on the channel layer which oxidizes thermally the silicon substrate of the component formation field in which 
said low proof-pressure component is formed, and is obtained, The 2nd oxide film on the channel layer which 
oxidizes thermally the silicon substrate by which oxygen ion was poured into the predetermined field of the 
component formation field in which said high proof-pressure component is formed, and is obtained. The above- 
mentioned purpose is attained by having had the 1st electrode which carried out patterning of the conductive film 
on said 1st oxide film, and the 2nd electrode which carried out patterning of the conductive film on said 2nd oxide 
film. 

[0015] Here, since the 2nd oxide film is an oxide film which oxidizes thermally the silicon substrate into which 
oxygen ion was injected, and is obtained, compared with the 1st oxide film which oxidized thermally the silicon 
substrate into which oxygen ion is not injected, its growth rate of an oxide film is also quick, and it can thicken 
thickness of an oxide film. 

[0016] According to the above-mentioned configuration, the 1st oxide film of the component formation field in which 
a low proof-pressure component is formed oxidizes a silicon substrate thermally, the 2nd oxide film of the 
component formation field in which a high proof-pressure component is formed oxidizes thermally the silicon 
substrate into which oxygen ion was injected, and is obtained, the 1st electrode is formed on the 1st oxide film, and 
the 2nd electrode is formed on the 2nd oxide film. While being able to form simply by this the high proof-pressure 
component and low proof-pressure component from which the thickness of an oxide film differs by short time 
amount thickness is uniform respectively, and since the ingredient leading to [, such as a threshold, ] change is not 
used for an oxide film, it can consider as a reliable component. 

[001 7] In the manufacture approach of the semiconductor device which the semi-conductor manufacture approach 
of invention according to claim 2 forms a component isolation region in a silicon substrate, divides it into two or 
more component formation fields, and forms a high proof-pressure component and a low proof-pressure component 
The process which pours impurity ion into the predetermined field in the component formation field which forms said 
low proof-pressure component and forms the 1st channel layer in it. The process which pours impurity ion into the 
predetermined field in the component formation field which forms said high proof-pressure component and forms 
the 2nd channel layer in it While carrying out thermal oxidation processing of the process which pours oxygen ion 
into the predetermined field in the component formation field which forms said high proof-pressure component and 
said silicon substrate and forming a thin film oxide film on said 1st channel layer The above-mentioned purpose is 
attained by including the process which forms a thick-film oxide film on said 2nd channel layer. 

[0018] While according to the above-mentioned approach pouring impurity ion into the component formation field of 
a low proof-pressure component forming the 1 st channel layer, pouring impurity ion into the component formation 
field of a high proof-pressure component and forming the 2nd channel layer, after pouring in oxygen ion. a thick-film 
oxide film is formed on the 2nd channel layer in a thin film oxide film on the 1st channel layer by oxidizing a silicon 
substrate thermally. Thus, the oxide film with which thickness differs can be formed only by performing one thermal 
oxidation processing on each channel layer at homogeneity, a production process is simplified, and manufacture in a 
short time is attained. Moreover, since it becomes change factors, such as a threshold, for example, a nitride etc. is 
not used into the production process of an oxide film, a reliable component can be formed. 
[0019] The manufacture approach of the semiconductor device invention according to claim 3 has attained the 
above-mentioned purpose by having had further the process which pours oxygen ion into the predetermined field in 
the component formation field which forms said low proof-pressure component after formation of said 1st channel 
layer, and having made [ many ] the oxygen ion injection rate into the component formation field which forms said 
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high proof-pressure component rather than the oxygen ion injection rate into the component formation field which 
forms said low proof-pressure component 

[0020] After [ according to the above-mentioned approach ] the formation process of the 1st channel layer in 
invention according to claim 2, By adding the process which pours oxygen ion into the component formation field of 
a low proof-pressure component, and making [ more ] the oxygen ion injection rate to the component formation field 
of a high proof-pressure component than the oxygen ion injection rate to the component formation field of a low 
proof-pressure component A thin film oxide film can be formed on the 1st channel layer, and a thick-film oxide film 
can be formed on the 2nd channel layer. Thus, although an oxygen ion implantation is performed to both the 
component formation field of a low proof-pressure component, and the component formation field of a high proof- 
pressure component the oxide film from which thickness differs by one thermal oxidation processing by preparing a 
difference in the injection rate of oxygen ion can be formed by respectively uniform thickness. Since the thickness 
of the oxide film formed in each field is controllable only by changing an ion injection rate especially, the 
controllability of oxide-film thickness can be raised. 

[0021] The manufacture approach of the semiconductor device invention according to claim 4 The process which 
forms a localized-oxidation-of-silicon oxide film in the predetermined location of a silicon substrate, divides into two 
or more component formation fields, and forms the thermal oxidation film of predetermined thickness for a silicon 
substrate surface on each component formation field by 1st thermal oxidation processing, The process which pours 
impurity ion only into a predetermined field through said thermal oxidation film among said component formation 
fields, and forms the 1st channel layer, While pouring impurity ion into a different predetermined field from the field 
in which said 1st channel layer was formed among said component formation fields through said thermal oxidation 
film and forming the 2nd channel layer in it The process which pours oxygen ion into the same field, after removing 
said thermal oxidation film, while performing 2nd thermal oxidation processing and forming a thin film oxide film on 
said 1st channel layer The process which forms a thick-film oxide film on said 2nd channel layer, and the process 
which carries out patterning of the conductive film to the predetermined field on said thin film oxide film and said 
thick-film oxide film, and forms an electrode in it The above-mentioned purpose is attained by forming a low proofs 
pressure transistor in the component formation field to which the high proof-pressure transistor and said thick-film 
oxide film were formed in the component formation field in which the implication and said thin film oxide film were 
formed. 

[0022] According to the above-mentioned approach, a localized-oxidation-of-silicon oxide film divides a silicon 
substrate into two or more component formation fields. After forming the thermal oxidation film which protects a 
silicon substrate surface, pour impurity ion into the predetermined field of the component formation fields through 
the thermal oxidation film, and the 1st channel layer is formed in it Oxygen ion is poured into the same field, while 
pouring impurity ion into a different predetermined field from the field in which the 1st channel layer was formed 
through the thermal oxidation film and forming the 2nd channel layer in it. And after removing said thermal oxidation 
film, by performing 2nd thermal oxidation processing, a thin film oxide film is formed on the 1st channel layer, a 
thick-film oxide film is formed on the 2nd channel layer, an electrode is formed on the thin film oxide film and thick- 
film oxide film, and a high proof-pressure transistor and a low proof^pressure transistor are formed. Thus, while 
becoming possible to form at homogeneity the oxide film with which thickness differs only by performing one thermal 
oxidation processing on each channel layer and becoming possible to manufacture for a short time by the production 
process which had the high proof-pressure transistor and the low proofs pressure transistor simplified on the same 
substrate, the reliable transistor from which a threshold etc. cannot change easily can be formed. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained to a detail 
based on an accompanying drawing. In addition, since the gestalt of the operation described below is a gestalt of 
suitable operation of this invention, desirable various limitation is attached technically, but especially the range of 
this invention is not restricted to these modes, as long as there is no publication of the purport which limits this 
invention in the following explanation. 

[0024] Drawing 1 - drawing 7 are the process sectional views explaining 1 operation gestalt of the manufacture 
approach of the semiconductor device of this invention. With this operation gestalt the thick high proof-pressure 
transistor of gate oxidization thickness and the thin low proof-pressure transistor of gate oxidization thickness are 
formed on the silicon substrate 12 divided into two or more component formation fields. 

[0025] Next the production process of the semiconductor device applied to this operation gestalt using drawing 1 - 
drawing 7 is explained with the operation. 

[0026] When forming a high proof-pressure transistor and a low proof-pressure transistor at the same process on a 
silicon substrate, the component isolation region which separates each component formation field is formed first 
this operation gestalt — a component isolation region — forming — hitting — localized oxidation of silicon 
(LOCOS:Local Oxidation of Silicon) — law is used. This localized-oxidation-of-silicon method is a technique which 
forms a component isolation region by oxidizing thermally a part of silicon substrate 12 alternatively. As the 
concrete process, as shown in drawing 1 , the silicon nitride film (Si3 N4) which is not illustrated [ which is an 
oxidation-resistant coat ] is formed on a silicon substrate 12. The isolation insulator layers 14a and 14b as a 
component isolation region (Si02), The isolation insulator layers (Si02) 14a, 14b, and 14c which consist of thick 
thermal oxidation film are formed by carrying out etching removal of the silicon nitride film of the field which forms 
14c, exposing a silicon substrate 12, and oxidizing thermally alternatively in a hot (more than 1000-degreeC) steam. 
Thus, each component formation fields 16a and 16b on a silicon substrate 10 are separated by the isolation insulator 
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layers (Si02) 14a, 14b, and 14c. And H2 / 02 which mixed hydrogen and oxygen In an ambient atmosphere, 150A of 
sacrifice oxide films 18 which protect the silicon substrate surface of the component formation fields 16a and 16b is 
formed by performing thermal oxidation processing for 1 5 minutes at the temperature of 800-degreeC. 
[0027] Subsequently, as shown in drawing 2 , patterning formation of the photoresist 20 is carried out so that the 
component formation field 16b side which forms a low proof-pressure transistor may carry out opening. And in order 
to adjust the threshold in channel layer 19b as the 1st channel layer to the component formation fields (for example, 
16b etc.) in which the photoresist 20 is not formed, it is boron ion (B) here Acceleration voltage 15KeV and injection 
rate 2e12/cm2 An ion implantation is made on conditions (x mark in drawing shows the impregnation location of the 
boron ion in a silicon substrate 1 2). 

[0028] Subsequently, as shown in drawing 3 , after removing the photoresist 20 in drawing 2 , patterning formation of 
the photoresist 22 is carried out so that the component formation field 16a side which forms a high proof-pressure 
transistor may carry out opening shortly. And the ion implantation of the boron ion (B) for adjusting a threshold is 
carried out to channel layer 19a as the 2nd channel layer of the component formation field (16a) in which the 
photoresist 22 is not formed on the same conditions (acceleration voltage 15KeV and injection rate 2e12/cm2) as 
the above. 

[0029] Subsequently, as shown in drawing 4 , a photoresist 22 is left as it is, and it is oxygen ion Acceleration 
voltage 20 - 80KeV, and injection rate 1-2e18/cm2 On conditions, an ion implantation is carried out to component 
formation field 16a which forms a high proof-pressure transistor. Even if this process is a characteristic production 
process in this invention and it oxidizes thermally on the same conditions By the existence of an oxygen ion 
implantation, rather than the field (component formation field 16b) where oxygen ion is not poured in into the silicon 
substrate 12 The field (component formation field 16a) where oxygen ion was poured in can form in homogeneity the 
oxide film from which thickness differs by one thermal oxidation processing using the growth rate of the thermal 
oxidation film being quick. This is because the reaction of oxygen (02) and silicon (Si) will progress if thermal 
oxidation processing is performed, more diacid-ized silicon (Si02) is generated and a thick oxide film can be formed 
in the field (component formation field 16a) in which oxygen ion was introduced. Therefore, in order to form the 
oxide film with which thickness differs, even if it only changes the injection rate of not only the existence of 
impregnation of oxygen ion but oxygen ion, it can carry out similarly. 

[0030] It returns to drawing 4 again, a photoresist 22 is removed, and a fluoric acid (HF) solution removes the 
sacrifice oxide film 18 formed in the front face of each component formation fields 16a and 16b of a silicon 
substrate 12. Thus, drawing 5 showed the condition after removing the sacrifice oxide film 18. 
[0031] In the condition of this drawing 5 , it is the front face of a silicon substrate 12 H2 / 02 Thick 300A gate 
oxide 24a is formed in component formation field 16a which thin 150A gate oxide 24b is formed in component 
formation field 16b which forms a low proof-pressure transistor, and forms a high proof-pressure transistor at the 
temperature of 800-degreeC in an ambient atmosphere as shown to drawing 6 by by carrying out thermal oxidation 
processing for 1 5 minutes. Gate oxide 24b mentioned above becomes uniform thickness in order to oxidize thermally 
the front face of a silicon substrate 12 as it is, and uniform thickness will be obtained if oxygen ion is poured into 
homogeneity by gate oxide 24a, although oxygen ion oxidizes the poured-in silicon substrate 12 thermally. 
[0032] Subsequently, the thickness of 3500A is made to deposit polycrystalline silicon 26 with chemical vapor 
deposition (CVDiChemical Vapour Deposition) on gate oxide 24a mentioned above and 24b. Form the resist patterns 
28a and 28b for forming the gate electrode mentioned later on it, and dry etching of said polycrystalline silicon 26 is 
carried out by making this into an etching mask. After forming the gate electrodes 30a and 30b of a transistor, resist 
patterns 28a and 28b can be removed, and component structure as shown in drawing 7 can be acquired. 
[0033] Although the production process of the transistor after this drawing 7 does not have the direct relation to 
this invention, and detailed explanation is omitted since it is the same as that of the conventional production 
process Pour in impurity ion by self-alignment (self align) by using the gate electrodes 30a and 30b as a mask, and 
non-illustrated the source / drain field are formed, respectively. The high proof-pressure transistor of an MOS 
(Metal Oxide Semiconductor) mold is formed in component formation field 16a, and the low proof-pressure 
transistor of an MOS mold is formed in component formation field 16b. 

[0034] As stated above, since it is possible to each component formation field on the same silicon substrate to form 
in homogeneity the gate oxide from which thickness differs, according to the gestalt of this operation, a high proof- 
pressure transistor and a low proof-pressure transistor can be formed in it, respectively. And in order in forming the 
oxide film with which thickness differs with the gestalt of this operation to change the growth rate of the thermal 
oxidation film and to realize a thickness difference by preparing a difference in the existence of impregnation of 
oxygen ion to every component formation field, or the injection rate of oxygen ion, The controllability of thickness 
becomes good, and since it is possible to form in coincidence the oxide film with which thickness differs by one 
thermal oxidation processing, production time becomes short, a throughput improves, and there is an advantage that 
a manufacture process is simplified. 

[0035] Moreover, since the matter used as the factor which changes the threshold of a nitride etc. is not contained 
in the gate oxide generated, the transistor which consists of a reliable oxide film can be formed. 
[0036] As mentioned above, although invention made by this invention person was concretely explained based on 
the gestalt of suitable operation, it cannot be overemphasized that it can change variously in the range which this 
invention is not limited to the above-mentioned thing, and does not deviate from the summary. 

[0037] For example, although the example in which the transistor which had two kinds of proof-pressure properties, 
a high proof^pressure transistor and a low proof-pressure transistor, on the same silicon substrate was formed 
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explained, you may make it form a transistor with two or more different proof-pressure properties from them in the 
gestalt of the above-mentioned implementation. In that case, it is necessary to adjust suitably the existence and the 
oxygen ion injection rate of an oxygen ion implantation so that the gate oxide of the thickness according to the 
******-proof of the transistor formed in each component formation field may be formed. 

[0038] Moreover, in the gestalt of the above-mentioned implementation, although the example in which a high proof- 
pressure component and every one low proof-pressure component were formed to each component formation field 
was shown, even if it is the case where it is not limited to this but two or more high proof-pressure transistors and 
two or more low prooFpressure transistors are formed, it is easy to be natural. 
[0039] 

[Effect of the Invention] Since according to the semiconductor device of invention according to claim 1 a silicon 
substrate is oxidized thermally as it is in the component formation field of a low proof-pressure component and the 
silicon substrate which poured in oxygen ion in the component formation field of a high proof-pressure component is 
oxidized thermally, while being able to form in each component formation field simply the oxide film with which 
thickness differs in a short time, an oxide film with high dependability with little change, such as a threshold, can be 
formed in homogeneity. 

[0040] Since according to the manufacture approach of the semiconductor device invention according to claim 2 
thermal oxidation processing is carried out after pouring in oxygen ion in the component formation field which 
oxidizes a silicon substrate thermally as it is in the component formation field which forms a low proof-pressure 
component, and forms a high proof-pressure component, the oxide film with which thickness differs is simply formed 
in each component formation field for a short time, and an oxide film with high dependability with little change, such 
as a threshold, can be formed in homogeneity. 

[0041] According to the manufacture approach of the semiconductor device invention according to claim 3, since 
the injection rate of the oxygen ion in the component formation field of a high proof-pressure component was made 
[ more ] than the inside of the component formation field of a low proof-pressure component, the oxide film with 
which thickness differs can be formed in each component formation field with a sufficient controllability. 
[0042] According to the manufacture approach of the semiconductor device invention according to claim 4, in the 
component formation field which forms a low proof-pressure transistor, oxidize a silicon substrate thermally as it is, 
and a thin film oxide film is formed on the 1st channel layer. Since the silicon substrate which poured in oxygen ion 
in the component formation field which forms a high proof-pressure transistor is oxidized thermally and a thick-film 
oxide film is formed The oxide film with which thickness differs is simply formed in each component formation field 
for a short time, and an oxide film with high dependability with little change, such as a threshold, can be formed in 
homogeneity. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view explaining the isolation process concerning the manufacture approach of the 
semiconductor device of this invention. 

[Drawing 2] The sectional view which explains like impurity ion grouting of the channel field of the low proof- 
pressure transistor concerning the manufacture approach of the semiconductor device of this invention. 
[Drawing 3] The sectional view which explains like impurity ion grouting of the channel field of the high proof- 
pressure transistor concerning the manufacture approach of the semiconductor device of this invention. 
[Drawing 4] The sectional view which explains like oxygen ion grouting which adjusts the oxideHilm thickness of the 
high proof-pressure transistor concerning the manufacture approach of the semiconductor device of this invention. 
[Drawing 5] The sectional view showing the condition after removal of the sacrifice oxide film concerning the 
manufacture approach of the semiconductor device of this invention. 

[Drawing 6] The sectional view explaining the process which performs thermal oxidation processing concerning the 

manufacture approach of the semiconductor device of this invention, and forms a gate electrode. 

[Drawing 7] The sectional view showing the condition after the gate electrode formation concerning the manufacture 

approach of the semiconductor device of this invention. 

[Description of Notations] 

12 Silicon Substrate 

14a-14c Isolation insulator layer (component isolation region) 

16a, 16b Component formation field 

18 Sacrifice Oxide Film (Oxide Film) 

19a Channel layer (the 2nd channel layer) 

19b Channel layer (the 1st channel layer) 

24a Gate oxide (thick-film oxide film) 

24b Gate oxide (thin film oxide film) 

26 Polycrystalline Silicon 

30a Gate electrode (the 2nd electrode) 

30b Gate electrode (the 1 st electrode) 
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